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FOREWORD

Air Quali{y Técﬁnjcal Services, inec., ‘an environmental
consulting compény specializing in the monitoring,
measuremént and evaluationlof contaminants in source
emiésions and ambhient air, was contracted hy Cyprus-Windsor
Minerals._!nc. to conduct a source emissions compliance
program retest at the Columbia Mill facility which it owns
and operates in T o k

The following ié-a report of the results for the
compliance program, the fest methods and analyvtical
procedures employed for determining fthe results, and all
other pertinent data relevant to the tests conducted.

To the best of my knowledge, the data contained herein

are correct and reliable.
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1.0 INTRODUCTION

“

- is
a talé“iineral processing fadi]ity. Raw minerals érerréduced
and classified to produce products which meet particle size
‘range requirements of the end usage application for which

they are intended.

Op June 25, 26; 27, and 28, particulafe emission
testing was conducted’on the Alpha Mill, Bagging Operation,
Primary Crusher, and Screen & Belt Transfer to determine
compliance with emission limits set forth in Cohdition 4 of
~an Air Pollution Control Permit (#AP-89-046) issued by the
State of ... Agepcy of Natural Resources. After
completing a review of the reported results of the brogram.
the Air Pollution Control Division {APCD) cohcluded that the
Alpha Mill Was operating in‘ﬁiolation of its permit limits at
the time of testing. '

In a letter dated August 30, 1990, the APCD reguested
that '+ I have the Alpha Mill source retested to demonstrate
that repairs made to dust collector #i after the ipnitial
’compliance teéting were effective in reducing emissions to
within permitted limits. \

- On Septembher 19 and 20, 1990.‘%he Alpha Mill source was
retested to deterﬁine'compliance with the applicable

particulate emission limits.

The major on-site representatives of the organizatiaons
.pafticipating in the program and their'affiliations are as

follows:

State of ) . . Natural Resources

Pavid Manning




Air Quality Technical Services, Inc.

Curtis Puisto

"Richard Sftergas




.........

2.0  SUMMARY OF RESULTS"

2.1 ALPHA ROLLER MILL—Collector #1

'The three test runs conducted on the Alpha Roller Mill
resulted in particulate conéénfrations of 0.0007, 0.0011, and
0.0010 gr/dscf, and mass emission rates of '0.057, 0.091, and
0.081 1b/hr, respebtivély. The arithmetic meané of the three
test runs upon which bompliance is judged were 0.0009 gr/dscf
and 0.076 1b/hr. This represents a- ‘concentration that is
9.0 % of th9/11m3t of 0.01 gr/dscf and an em1351on rate that
is 13 3 % of the limit of 0.57 1h/hr.

A summary of pertinent test results for the Alpha Roller

Mill are found in Table 2-1.




TEST DATA SUMMARY SHEET

Alpha Roller Mill

v

Test/Run -1 i-? 1-3 'Average
Date S—
Test Time 1118-1352 15161745 0825-1053 ' s
Plant Operating Data ‘

Production Rate (TPH) S S S— = 20

'Test Measurements
Sample Volume (dscf) 67.154 69 295 68.829 e
Isokinetics (%) , 94 .8 95.5 97.2 . e e
Moisture (%) 2.5 3.2 3.4 3.0
Temperature (°F) ., 174.2 169.6 189.1 197.6
Velocity (fps) o 54.4 55.4. 56.8 55.5
Volumetric Flow (dscfm) 9491 .2 9643 .1 9484.1 9539.5

\ (acfm) 12565.3 12255.6 12034.4 12285.1
C0e (%) . 0.7 0.5 1.0 0.7

0z (%) 20.7 20.5 20.0 20.4
Ne (%) 78 .6 79.0 79:0 8.9
Particulate Emission Determinations _

. Concentration (gr/dscf) 0.0007 ¢.0011 ~0.0010 0.0009
‘Emission Rate (lb/hr) 0.057  0.091 0.081 0.076
Particulate Emission Standard
Emission Limit (gr/dsef) 0.01 0.01 0.01 0.01
Percent of Limit | 7.0 11.0 10.0 9.0
Emission Limit (1b/hr) 0.57 0.57 0.57  0.57
Percent of Limit 10.0 16.0 14.2 13.3

Table 2-1



2.2 DATA REDUCTION
The results generated from the particulafp emission
comﬁliance test program were compuied by programed methods.
For comparative and illustrative purposes, Appendix A
contains a data reduction example for ihe Alpha Mill test fun
1-1 and a listing of calculation input paramefers for eacy

test run. N

.}




4.0 SOURCE DESCRIPTION

4.1 ALPHA MILL SYSTEM

The Alpha roller miii system'consists of two sub-
systems; a clnsed‘lnop‘process system and an exhéust system,
The closed loop proceSs'system\tunsists of a furnace which
supnplies heated process makeup air, an induced draft fan
which circulates the‘process air, a roller mill, a prdduct
‘recovery cyeclone and two shaker screens. The exhaust system
consists of a dust coilector and an exhaust fan.

, Crushed talc ore is fed into the rqller mill from the
raw product silo which has a storage capacity of \
approximately 800 tons. The talc ore is reduced by the
interaction of a statidnéfy circular race and rollers which
rotéte in a herizontal plahe. The induced draft fan takes
proceés‘air. combines it ‘with . a nehessary voluﬁe of heated
makeup air.and forces the air stream up through the roeoller
mill, entraining fine pulverized talec. The talc particles
are remaoved from the air stream via the preduct recovery
cyclone prior to returning to the process fan. Recovered
product passes from the\Cyclone hopper into two bins.‘whiéh.
_in turn feed the two shaker screens. Proper sized partic]es
pass through the sieve and are cohveyed pneumatically to
sforage. Oversized particles are screened off and pass back
into the mill for further processing. _

The exhaust system serves to prevent the -buildup of .
humidity in the closed loop system by venting off a
percentage of the recirculated air. Without this exchange,
the moisture content of fhe conveying air stream would'
‘increase to saturation and would cause the tale product to
agglomerate, That portidn of the circulated air stream which
is vented off passes through a fabriC'filter dust collector
prior to being ventgd to the atmosphere, Récovered tale is
discharged from the baghouse hopper through an air lock to

the pneumatic conveying system and is carried to stobage.



5.0 OPERATING AND PRODUCTION CAPACITY

Thé production'rate for the source involved in the test‘
program was subject to process variability between
interconnected processes., Best efforts were made to test

during maximum operating capacity of the source.

5.1 ALPHA ROLLER MILL SYSTEM : J

:Alpha roller mill production rate was governed by the
variable hardness of the raw ore entéring the milling process
and could not be controlled. A harder ore requires‘a longer
milling‘time to 'achieve the desired grade of the fipal tale
product and results in a lower production rate, - The mill
operates at 100% capacity as determined by this factor. The
Alpha rolier mill is used to produce one size grade of talcd
in the product 36 class. o

Although the percentage of larger particles is véried,
the percenfage of fines_presenf in the system for any given
product size gradé remains fairly constant. These‘fines,
small enough to pass through the product recovery cyclone,
are continuoué]y transported through the circulating sys{em.
Fines are remnved by the dust collector when air is drawn of f
from the cliosed loop process via the exhaust system. An
estimate of the range of production rate for the Albha Mill
is 10 to 26 tons per hour. The estimated production rate -

during the test program was 20 tons per hour.



6.0 PARTICULATE EMISSION COMPLIANCE PROCEDURES

The procedures used’in the particulate emission
compliance program were conducted in accordance with the
standard methods described in Appendix A of 40 CFR Part 60,
STANDARDS OF PERFORMANCE FOR NEW STATIONARY SOURCES, as

revised July 1, 1989,
6.1 SAMPLING LOCATIONS

The sampling locatiohs were located accdrding to the
guidelines set forth in Method 1 - Sample and Velocity
Travérses for Stationary Sources {40 CFR, Part 60, App. A,
pp. 570 - 577). ' |

6.1.1 Alpha Mill

The sample ports for the Alpha roller mill exhaust were
located in the discharge duct approximately 18.4 feet
downstream from the last disturbance and 4.6 feet upstreanm
from a stack elbhow.. At the sampling location, the duect has
an inside diameter of 26 inches. This positioned the
' sampling location 8.5 diameters downstreanm and 2.1 diameters
upstream from the respective disturhances. ‘A schematic of
the sample port locations can he found in Figure 6-1. In
accordance with.Method 1, a:minimum of 12 sample points were
reqhired for a particulate traverse.  A cross-sectional view
of the exhaust duct at the sampling location and. the traverse

"point laveout ran bé found in Figure -2,
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' ALPHA MILL
TRAVERSE POINT LCCATION

POINT DISTANCE
1. 1.1 ‘
2. " 3.8 ‘
3. 7.7

4, 18.3

5. 22.2

6. 24.9

FIGURE 6-2




6.2 'SAMPLE COLLECTION |
Parficuiate éampling,for the Alpha roller mill source
was conducted in accordance with'standard pfocedurES
deseribed in EPA Method 17 - Determination of Particulate
-Emissioné from Stationary Sources (in-stack fiifration'
method) (40 CFR Part. 60, App. A, pp. 851 - 868).  The
‘particulate sampling apparatus is depicted in Figure 6-3,
The sample train was operated so that an isokinetic

rate +/- 10% was maintained over the course of each test run.

Copies of the field test data and summaries are found in

Appendix B,
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6.2.1 Collection Systen

The typical sample train consisted of:

a) a nozzle properly sized tn maintain isokihetic
sampling; ' '

h) a efainless steel lined probe;

c) an encased tared‘filter{

! d) a moisture condeqsing un;f made up of four 500 ml

impingers immersed in an ice water bath -
i modified‘ﬁbeenburg-Smith type‘containing 100 mj of
water, ‘ ‘
1 Greenburg—Smith type containing 100 ml of water,
1 hodified Greenburg-Smith type empfy,
1 modified Greenburg-Smith type contalnlng 200 grams
of silica gel; ‘

e) an umblllcal

‘f) a centrol console w;th
a main on/off valve,
by-pass valve for flow adiustment,
leakless pump, . l
dary gas‘meteh for measefing sample volume,
calibrated orifice equipped with pressure taps

connected to an inclined manometer.
68.2.2 Sample Recovery

At the cnmpletion of each test run, the collected
samples were recovered in the follow1ng manner:
Filter ~ The leter was removed from- the filter hnlder.

| placed in it's original container, sealed and labeled
for identification. ' '

Front half rinse - The nozzle, probe, and front half of the
filter holder were internally brushed and rinsed with
acetone Lo remove any particulate matter which may have
been deposited durihg the test run..- The rinse collected

in a glass jar, sealed and labeled for identification,




Impinger caftch - The volume of water in the first fnree
impingers was measured and the amount recorded.

Silica gel -~ The silica gel was removed from the fourth

~impinger, placed in it's original container, sealed and

1abeled for identification.

'

6.2.3 Quality Control/Quality Assurance
6.2.3.1 Equipment Galibration

The dry gas meter and orifice undergo semi-annual
‘calihration according‘to procedures outlined in Method 5,
Section 5 - Calibration (5.3 Metering System, §5.3.1
Calibration Prior to Use). . _

After the completion of the test program, the dry'gaé
meter calibration was rechecked fnr.accuracy according to
procedures out]ine& in Method 5, Section 5 - Calibration'

{5.3 Metering\SYStem,_§5.3.2 Calibration After'Use).

Prior to use in the compliance test program the probe
nozzle was calibrated according to procedures outlined in
. . . J .
Method 5, Section 5 - Calibration (5.1 Probe Nozzle)
Copies of the pretest and post-test calibration sheets

are found in Appendix C.
6.2.3.2 Equipment Leak Check

The sample tra}n was leak checked according to
-proéedures outlined in Method 5, Section 4 - Procedure
(4.1 Sampling, §4.1.4 Leak-Check Procedures).

Before the start of each test run the inlet of the

nozzle was plugged and a vacuum of 15" Hg was drawn and held.

The metering dial was timed for a period of one minute and
any movement during that period was noted. At the end of

each test run the same procedure was followed using the

14
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nighest vacuum attained during the run. In each instance the

magimum acceptahle leakage rate was 0.02 ecfm.
6.2.3.3 Chain of Custody

After recovery the sampieS'collepted during each test
run were sealed in appropriate containers, labeled for
identification, logged on a bhain of custody record sheet,
and placed iﬁ a secure container. The secure container
remained in control of the project director in the field and
until such’time‘that it is returned to the labh. Any change

of custody was recorded on the chain of custody record.

15
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6.3 GAS VELOCITY/VOLUMETRIC FLOW DETERMINATIONS

_ Measurement of the stack gas velocity and volumetric
flow waé conducted in accordanée wifh the standard procedures
described in Method 2 - Determination of Stack Gas Velocity
and Volumetric Flow Rate (40 CFR ?art 60, App A, pp. 580 -
598). , '

These determinations were made simultaneous with the
particulate sampling and were used to'adjﬁst the isokinetic

sample rate,
6.2.1 Measurement Apparatus

The apparatus for méasuring velocity head differential

pressure and temperature profiies consisted’of:
- a) a Type S (Stausscheibe) pitot tube with an assigned
- design coeffiqient of 0.84 connected to an inclined

manometer;

b) a thermocouple connected to a digital pyrometer.
6.3.2 Quality Control/Quality Assurance
6§.3.2.1 Equipment Calibration

Prior to use in the test program the pitot tube
assemblies were checked for conformity with the deéign
specifications listed in Method 2, Section 4 - Calibration

(4.1 Type S Pitot Tube, §4.1.1 Type S Pitot Tube Assemblies).

The thermocouple probe'used in the test program
undergoes annual calibration according to procedures oputlined
in the Quality Assurance Handbook, Section 3.1 - Method 2

(§3.1.2 Calibration of Apparatus).

16
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£.3.2.2 Equipment Leak Check

The pitot tubes were leak checked ‘according to
procedures outlined in Method 2 (§3 Procedure).

The pitot tubes were subjected to leak checks prior to
and after each'samplé run, The impact opening of_the pitot
was blown through until a minimum velocity pressure of 3"‘H;0
registered on the inclined manomefer; The impact opening was
then closed off and the pressure réading observed“ The
reading was requ;red tn remain stable‘for a.period of 15
seéonds. The same procedure was used to check thé static
pfessure side of the pitot by apblying.suctidn to_ﬁhe static

‘opening.

, 17
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6.4 GAS COMPOSITION DETERMINATION -

Stack gas composition was determined in accordance with
the standard procedures described in Method 3 - Gas Analysis
for Carbon Dioxide, Oxygen, Excess'Air, and Dry Molecular

Weight (40 CFR:Part 60, App. A, pp. 808 -~ 613).
6.4.1 Fyrite Analysis

Several single-point grab samples -were taken during the
Alpha mill test runs and analyzed for CO. and 0 by'Fyrite

~analvzer, the balance considered No. The results were used

to determine the dry molecular weight of the effluent stream.

i8




6.5 ANALYTICAL PROCEDURES , o L
Sample analysis was conducted in accordance with the
standard procedures descrihed in Method 5 - Determination of

Particulate Emissions From Statiomary Sources.

Copies of the sample log sheets, filter.tare“weights,
sample weight sheets, and lab analysis summary sheets are

found in Appendix D.
6.5.1 Particulate .Samples - Filters

Prior to use in the test program each glass fiber

L filter was:' |

a) marked with an identifying number;

b) desiccated for a minimum of 24 hours;

o) weighed; '

d) reﬁdésiocated for a minimum of 6 hours;

e) rew91ghed tno establish a flnal Ponstant welght (<0.5
mg dlfference) and,

£} sealed in a plastic\petri_dish container that was

| iabéled with the identifying number.andftare weight

of thé contained filter,

After sample collection each glass flber filter used in
the program was:

a) desiccated for a minimum of 24 hours;

h) weighed;

¢) re-desiccated for a minimum of 6 hours;

d) erelohed to establxsh a final constant weight (<0:.5

neg dlfforence)

19
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6.5.2 Part%culate Samples - Front Half Rinse
Thé front half rinse of the sampliﬁg train from each
test fun. along with a blank'sample,of the acetopne used‘in
the récovery broceqs. was:
, a) transferred from fhe sample Jar to a tare weighed
beaker that was marked w1th an identifying number;
b) evaporated to dryness;’ _ '
¢) desiccated for a minimum of 24 hoﬁrs:
d) weighed;
e) re-desiccated for a minimum of 6 hours:
d) rewe1ghed to a estahlish a flnal constant wplght

(<0.5 mg dlffcrence)
6.5, 3 Moisture Content - 'Silica Gel

The silica gel quantitieé used in the teai plng!dm were;
a) 1n1t1ally tare weighed to 200 grams;
b) reﬂwe1ghed after sample collection to establish the

net volume of moisture absorbed.
6.5.4 Quality Control/Quality Assurance
The filter media used for sample collection will be
retained for a period of four months after analysis. A blank

‘tare weighed filter from the group used in the test program

will also be retained.

20
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PARTICULATE CALCULATIONS

Clienty _

unit: Alpha Mill

1-1

" —
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PARTICULATE TEST FIELD DATA SUMMARY

Vaci

lity:

Date:

init
Test

Run:

CWM, Inc,

ALPHA MILL

1-1
Avg,
Avg.
Ave. SQRT
NOTES:

. Vm
Delta P
Delta H
Avg. Ts
Avg. Tm
Delta P

73.814

0.755

0.838
174 .2
102,17
0 868
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ARS _ |
AIR QUALITY TECHNICAL SERVICES -

QUALITY ASSURANCE FIELD SHEET -
" PARTICULATE SAMPLE

'

/

CLIENT: | R LOCATION: _ Ovhauad
SOURCE: VA}&Q@)&(/ |

TEST/RUN: /=1 DATE: ___

 PILTER DATA Semple Wumber: D 922~
Type: Glass Fiber  Number 1—':%— b Tare wWt.._/, oz

- | o2l ) £
Holder Number: [ - Recovery 3ite: @b./ fiald Daza: /7 /5/4’- 70
snysical Cescription: @A /@’W-;,éﬁé?fbf;

IMPINGER DaTa

Racovery Site: lab / (@ s Date: _ 7//‘;/670
bl clo

Physical Deécription: n_/»é/'l «Q&/@/{/’ﬁ

74 L]

21 E‘inai /3 ml ipitial 100 ml Nec: A% ’ nl
#2  7inal /22 @1 tnicial 100 ml Net: 2 al
’$'3 | Final _?_____:nl fninial _ O ;i neft: _. 2l
51 \3-31‘ Finai f’;’ﬁ/-f:j-l.g Tnizial ;‘.Cﬁ) g . Net: /= 2 3

#ASH DATA ‘ _ Fample Mumcear: 5 333

I ' ' — . . -
3olvent: W Revovery 3ita: \__ag;// jia2id Dace: /?Jefylfé 77
Rinse Compon=nts: "nozzi_e)/' 7%/5{3 /oZ on\t?@ )

Nzt Volume: :—é' /é al . .

‘P‘ﬁ{zaical Descripeion: fc@/mét, c.‘,&a/z,/

PHY3ITAL DATA | | . o _ ,

Matar Jolume: Final: _ 376,33 iairial; | 304 . 561 Mat - 23-?"4___
Barcmetric Pressurs: 29.03 : ot / aa Hg |

v

. __’ ' '
T2mperaturs: Ory 3ulo: _‘V_Z‘)_F___ Het dulb: 22t aumdd:
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*
o PARTICULATE TEST FIELD DATA SUMMARY

*

*

* Client:

* Facility:

* Date: o

* Unit: ALPHA MILL _ -

* Test Run: 1-2 '

k£

..

* ! . v

* YMstd = 69,293 o ‘ Vm = 175.438

* VWetd = 2.311 Avg. Delita P = 0.783

* Bwn = 0.032 Avg. Delta H = 0,893

* MWd = 28.9 ‘ Avg Ts = 169 .6

* MWs = 28.55 o CAvg. Tm = - 96

* Ps = 29 Avg. SQRT Delta P = 0.885

* Vs .= 55 .4 :

* Nscfm = 9R43 . 1 NOTES:

* Nacfm = 12253 &

* %1 = 95 3

* s = D) o001

* IR .. 0 091

14
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Al -
' 'AIR QUALITY TECHNICAL SERVICES -

QUALITY ASSURANCE FIELD SHEET
PARTICULATE SAMPLE

" CLIZNT: o e LOQCATION: M

CZJURCE:

S'T v/ ;L{JN ‘ } - 2- . DATE:

PILTER DATA Sample Number: D 335

Type: __Eiass Fiber Number —1—1—3—2-077 Tare wt. [.3/6¢ ' :
dvider liuaber: __-_Z.__ Recovery Site: ,-' fi=zid Data: /qul 7o
Physicsal Dascoiption: L bl é“)‘“ Eoacl

-~

IMPINGER DaYA

Rzzaovary 3ite: llab / Date: : ﬁ"//‘iT/qa

Physical Description:

#1 Tinal 238 ml Initial 109 =l - Neg: 33 -

2 Firal _]90 =) faitial 122 al Net: 0 1l
3 Final © ml Initial _ 0 =l ° Ner: O =l
. . _ ' L /
51 321  fimal o/ ./ g initial 200 g Met: /S g
. ) ' ) a’ \
Tscal i -
-~ =2
WA3H CAvA : : ‘3anpla ‘c’g ger: ) -73@
Solvent: CEALILS Re2covary Sice: “iaid Dava: [7X&* _
. ) B . ///4 —_ , . ,

Rinsae Componen'ts;({'xb’;;_ﬂ}ﬁ_/, prope— Eroat 2f " IdEr

Net Volume: _ = //  a} .

Physical Dascription: _ Abé/'@fxéf, clar .

~IYSICAL DA_TA | |

:*{a!:var .Vox".ume: . Fipal: ‘/5_/ ?5 Irnitial: 376 . 7-4- ‘Net: ls_isz_
3aromatric -Pressu:e: 202.9S @ :xm. q3 |

_ 2 :
Temperature: Dry 3uib: __ﬁo_np_wer_ Zulo: 221 Hunid:
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* +*
* PARTICULATE TEST PFIELD DATA SUMMARY *
x *
E *
* Client: *
* Facillity: *
* Jate: . e ¥
* Tnit: ALTEA MILL : ‘ *
® Test Run: 1-3 *
" .
EJ *
* &
* VMstd = " AB8.829 L A 117 *
* VAHstd = 2.41 Avg. Delta ° 0,793 *
* " Bwo = 0.0234 Avg., Delta ao9nn *
* MwWd = 28 .98 . Avg., = 23901 ¥
* MWs = 28.59 Avg . T 99 .3 *
* Ps = 28 .74 - Avg. SQRT Delta ©t - 5oan ¥
¥ Vg = 36.8 ' : *
* Oscfa = 9484 .1 NOTES: *
* Nacfm = 125453 13 *
* xi = 97 .2 *
"“ flg = 00 *
* FR s T o031 ‘ P

-
x4 ‘ . ) ' N .
3 : ' ' ' . &

£ &k s-**'ﬁ\ﬂ*?ﬁ#-ﬂ*l'z"k-ﬂ**'t*‘**.R#-F'k****t'—l***‘ﬁfkk!'K‘kK_’.!%R:&“-AK'K*#K**#S**




[P ————— A [P ———-

n e e e m e ———————— e [ e ]

m\ﬁq Aw . .
S B L N T e
Z15

- | B - U S R
g o ey A ! L0 ﬁ\_a 29°0) | TR (g T
Sl A= s, Al D 0 w R
, clB ot oot | 5800 BT A
Al o | opoloyal g ! w. sQul ohg
2] gbl (2ho b0 i

s T | o i LhTRET P EEW Tl
JEdr [Tsn] WL -—mpo) sb | ofty CHjenung _g,mig. _.F E-,. I R

e T e

otl } 1% d ﬁ s_ /1

L it qu o |
| %r 4www, BT oA
Y R

I
Sb
Sl I I, | Lol -0 S A a A CpEM | RIBU B |~
= Mg | o | o ﬁ shQ L AR ! OTELH 1060 4 [ 7
S O M o | ww, & ; w 4 w | __\_Nwwma S TRRRG pTE
B A
AL h

‘Q—C) ~_Q~r\

| 31 S , mo.___ T
.._mﬁ WE s%o 9% 9 A -1 R [
W | 9 |ob 9 oK0 2 osbT¥SH ISR ATy
Qﬁg: 2 KAy WLV | 3 sins : o ‘

1ruso | 13w , 3Eag ) 0 wWw aWL

‘ 3. Q0 ofiwar R | ONITJWVS | uaHAON
7 s”:__r._.p: 2 1.3 1 LN YU AMU WovLs QAT ¢ L wvae e dytMe NI
- . - - . b e R . .
LA .._::_._ . %‘E:_ FMOUd KO 47 _ns_:.. WALRAU A0 b Ad1 ) o OHIOVIY UALIW SYC | (N3070 -y IEH2AVHL

T T E::.:._ ._..E.:. ..:.:uv o B # dnil woQw _l

. i v v mam e oden -
P L .. A e e ————— =
T

- ] ._.p_& SHLANIY -7 AU3AZ VIVG iV OHOG3Y ONY QVAY
0" 04 ‘ - i

e |- \ ’ vl \U & ® WAD L Q1u0a . R ) T ewaadQ

_— Blo Q._ . Wl Gof & WB Jnorp dud vivL ey Tt T g \w\\\ BUUSUL|G XOUI§

' mwﬁl._rﬂzl_u:. ..“_m:.: | udwan . ﬂ\ >w~.\w~.Q A AUUINN oy vl e T c- _w TTTT asywnp 89y

R | ‘ - " VAVG U3 L raa:i. L6570 A ﬁmum; Ry T TTT T SUmpUoDypROT

ot Q.\. mw.v : T )y ) ’ LUt LUN R Tude - \w\j&.@. TouoppaoT] 158

- L B - .w.. Jou Nt Wi T T - Q. i

i T a3n vais , _ be o e n% oo
g 7} a & . el

o7 < vl meli..“

G ‘uz.."—”.m ; - : ST T T >==ueu .

..::..7:& Jpajeiviti by T ..EL:U

JHIHS VAVG U715 1S3 3VIN0ILH YV

T A . B ity T g

S 03| ‘O 7. ‘0o | 3w SIWNTUA U 1HNIN




Al . | .
“AIR QUALITY TECHNICAL SERVICES

QUALITY ASSURANCE PIELD SHEET
PARTICULATE SAMPLE

LOCATION: Z;c(.,.,:?'

L

CLIENT:
SQOURCE: -
TEST/RUN: _ | =3 DATE: _
FILTER DATA Sample Number: 1 328
Type: Glass Fibesr __ Number _;_{;%:b'?? Tare wt. } oIY¥7
dold=arc Number: [__ Racorars 3ite , fiald Qate: ZD_%ﬂ/_D_‘_
E—‘hvsi:;l Nascription: Core) ”&““"é’"""’:ﬁ y/{ é’*)/"""/ﬂa? /':i/é/’ MM""
[MPINGER DATA : - - : .
Rec;varv Site: ;ab " Sate: Qlw!qo —_
Physi zal Description: _W y \ @,27«105 e
| [ v -4
£1 \ 'Final 13‘1 m!l nircial 190 =l Nat R _aa
#2 Final _{0D =1 tial 100 =l Net _ al
#3 ‘:'\‘..:w.a". | O a1l ‘i._:'.ihial Q _nl Jeg: 2
3L 1ad inal 2/2-.21; Iricial 2606 g o jet e A
| ozali 1
WASH JATA " sample Numper: D 2337
Solvant: yﬁé”/&'& /iacovery Site: 6/ 2iald, Data ;@/%-ﬂec‘“
Rip;.se Cc:ﬁponents: :-:...:-Pe-be‘—f"f nt af '\_Li_g;/
Net Yolume: ’) 2l
Physical Descri;tion:‘ e b’ét/k{é, 9&#—-—»
PHYSICAL DATA
Matar Volume: Final: 2949072 :nitia 452.955  ver. _fe-NF
Barometflc 'P/ressulrf.*: _Zﬁ_l()___ nel am Ao
Temparatura2: LTy Buly: “__//5;\5__ Aet 3ulo L éal Sunid:
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METER BOX CALIBRATION DATA AND CALCULATION FORM

{English units)

Date . - | ' Meter hox number /0517/"5?39
Barqﬁuetric pressure, ?b = 97?27 in. Hg Calibrated 'Dy‘ g _.3: .

_ : Gas volume . Temperaturss - -
Orifice [ Wet test| Dry gas | Wet test Ocy gas meter  E
manometer | meter meter | meter | Inlet Qutlet | Avg Time |
secting | (V), | (V4), (e,), ¢ (eyq ), 66&_. Y.y ey peey,
(a#), " 3 | e Yop, M8
in. H,0 ft T+ fe °F °F °F jmin ‘ in. 520‘
o - o 70.2 baq| n:} g ‘ _ ~
1.5 5. 3.122 /gg /”/ 83.5 112,y L 0. 199 ¢. 897
n o
- A~ e i X0 Y ) - 7y’ B P d
—_— - ) 2 2 "LTZ’ J /% J‘-i I /5( JC 5 -{‘-] iﬁ‘ "’Iﬁ ,:/' 7.? 7/
1% oz 183 7 i —1
: ..O /0‘.’%5’_""‘: 1 / ’.'? 5 ﬁ:{ 7 !f . l,t :D ?q: i ;7. CO’?
W '/93 8% 87 g6 . 1L Ll L. .
2. 10 0.5 | oy o Fol (1 3 299517 0R5
— 05y Y  Bg G071 - L
3.0 10 /0.51"] b//”fﬁ//& /?9/7?495' B 0.99T7 0057
. I /13 “ » qoz 0'2'/! ;. Lol A
:0 N L s e A S R a2 L
veg AT79T TS
]
3 i t D= - A5l T .3
! i., _ g Tptoy DY Cn )30 i e
o . = Ty [ - = " " :
| E T B " P P Lt 7 : g
’ : RS- N x oy ’ -
S A RO f“ DL :.:._l,: - S I TSty o
) \— - - ; Y _,\_-."‘ -‘! . . ' - T o T
AN ;‘r VI, -“,).:»3.‘;,, N T B L I
_._— ;_. - r 7’ A ! et / ; W rTS:‘ﬂ‘ ',Sﬂ"«'l-'[';?"
. ! SIDRL IR ij V39 /(9 -‘) (09" j//:,?ol l /b_,-a—-?-/ \-9@’,’){5?3-_3)1 (0t
L]0, iat 1 2{menIEST) S (7922} (530, 13 s /i 23.67) 557 ] < B30 037,017
‘ | - \ : P [ ,. T
3.3 0.221 Wz /5'57)/(‘05 70435 (536‘« L} vist /7294 7) @5)1 &)s3o0 ¢ W30
e —,;z
+. .._)_,‘?_9.’; /leq ‘vT rgy Y/m. I;, (5-30 | )Lg ,/’v‘/’g /(51 or,)(gb.!.f )JALS'S‘D /,‘ 2. o S
' If there :s ouly cas faermometer oa the iry zas maters, record ths :e:l:pe:-zi:z:.a
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STACK TEMPERATURE SENSOR
CALIBRATION DATA FORM

/%évr€'ﬂ RoC Y

' cef 39
Date: 2-,L&”“ ' ' ' : Thermocouple number: PEY GAS i =
. - /\‘ i
2 ‘ e D€
Ambient temperature: F77'f"' . Barometric pressure: T Egif
Calibrated by: ° <? YC%b44 é; Réference: mercury-in~glass L~
other
Reference Reference - Thermocouple Temperature
: a Thermometer Potentiometer
Point Source o aaa b
Number . Temperature Temperature Dirference
. N oc OF ¥
- e Hul Dol a0 0.0
‘ iy . ‘
- A5 HL O LG i 78
' . CE g -7, DO
b, B2y moD SR -
Where: _
a = Type of calibration system used
b = Metric units

" o - O
(ref temp 'C_+ 273) - (test thermom temp ~C » 273) 100 € 1.5%
ref temp % » 273

o
i

English units

e e el S~ ™ o, . = A C
{ref temp. F + 460) -~ (tesuouhermom temp F + 480, 100 < 1.5%
' ref temp F + 4860

\




Date:

STACK TEMPERATURE SENSOR

CALTBRATION DATA FORM

Ambient temperéfure.

0o Z:.
-

= o
\Thermocouple numbers CUTLET &&S TR

-"'(C'“—T‘I‘— g-"? >R

7

AR &L~

Barometric pressure: 2T 5

Calibrated by: (:/"JL’C { < - Reference: mercury-in-glass -
other
Reference _ Reference Thermocoiple Temperature
a Thermometer Potentipmeter
‘Point Source - . - b
b Temperature Temparature Diffeprence
Number op - Op : o¢ oF %
/ s A ANa R DL
0 CALB M NG . e O
3 B =) s z e/
i
4 |
] |
'Mhere'
a = Type of uallbration sySuem used
b = Metric units
o O _ . o,
(rgf tamp C + 273) (test thermeom temp C + 273) 100 € 1.5%
_ ref temp ¢ + 273
b = English units
‘ | S v . \ o - :
Oa a£0Y - 4
{ref temp "F + 48C) {test thermom temp "F + 4860) 100 < 1.5%

ref temp °F + 450




prof ¥ afﬁ /5 DATE /, © OBSERVATIONS BY %@1‘:

)

OF 0.34 TC JN "S" TYPE PIZ0T IUEE"

ALl constructiom criteria For an isolal:ecL "S" type pi tot are w1|:h1"1 gz.verr- tolerances

prescribed in F=deral Register, Vol. 42, No. 160. ‘“hursddy, August 18, 1977

REQULRED "CEASUR“!ENTS

a. - External tuhlng dz_met,h » Dpe 7.23 in. < Dt < 0.38 in.
b. Base to plane op\.r‘ng Distance, Py and Pg, 0.40 in. < PAHPB ¢ 0.60 inm.
o031 oy B
P-\’- 9.475 _ _ LenGITiIiNAL T O 3 RN .

~8E i%I3 T 3 .

{ ?g -
p.éiep _ | - r=- S S

ALL ass2ably oritevia =~ asrevent 22roina2;alz iorarfersnca o0 a3 fampling
sf an " ozvse altat, ~oostie o ioonsrnoicirlol?, arae vithin o zranzz
in raderal Razistarc, Lo . =R} Viigusz L7
DS ET ATASUATMINTS
3 Ixcarnal -—uning llamaizr s L.z, 3002
3 Pitoc aoszle sacarazion, L. L > T3 fa. for nwzole dnasa oo, 3L o= 3030
c Plana of impact siia 27 Diw2 ze2lacion o plane ¢ - - uni 3.
i. Thermoscoudla placazaar, 2, A-Z > .73 ia,, A=W > 3.0 @ = L0) tal
3. Pizzo ¢ ofrrhe sh=2ath diazanue, > 3.9 in . :
n= ¢ 1815 //-\_
“ ‘ e
-_ -
= .99 el \
ey 1942 AW 1 5.0 e e l
\; . - . "-\._“‘\
L e -~
= { s
|
i
N ! |
v T3 EEEIFIETE R C
= === X : '

b-\'-'t_ E NOZZLE “©

L A=W -z
cpeane /-‘—__f—’:\_z L it ] SR,
@ |

rwc 31T Ak oy g ’!_)'.-"!E

3




Data:

ozzl2 D._."-:te"a ':
Hozzla | .2 . -
[Zan<ifiscation _ ' - l 3 ""H “avs
RO YL ’ IDL' 9a 3 | 3 in) :
-a fiaL) smolin,) RSP
. i : ! R = ! .
A -7 0.1860 1 0.1870 | 01870 ;0- o | 0.1873
whare ' '
a4 = nozzle disattars b o= maxiaung .'-“-1‘:“3’-""3-'\'32 2 = averasa diamazar




Date:__
o
Ambient temper

Calibrated by:

ature: .

.

STACK TEMPERATURE SENSOR

CALIBRATION DATA FORM

e ———

b? '~

Thermocouple nuubar:

Barcmatric preésurez Q?, %’0‘ ;’? {-6

o

s STBR LS

Reference: mercury-~in-glass__ 7

other
Refarencs Thermocouple
Reference ‘ , . Temperabture
Seimt. Source® Thermometar Potentiometsr R i
Nusb - i Tejpperature Tepperature Difference
Number g'é Sl I AR ,

[

!

3
171\

LT of -
o 1hO

Tei 4,0

Aﬁb’" /7/2,0 ,

|50
(00
22

/53
Jo/
72
3

071
0.4
O‘ Oa \
0.0

ihere! )
A = Type oi calibration syszen sa2d
o o= Metrig units
" 3 - . , .
{eaf tenp TC = 273) - {fa2st tharmom kemp "C + 273) 5 € L.gx
raf tanp °C & 273
3 = Ingliszn unics
(ref zemp °F . 460) - {tesz thermem Lemp %°r . 130) . -
. 100 £°1.3%
. o, s
r2f fzmp F 4+ 4330




1107 # KT /§f3 A nyrz OBSERVATIONS: BY

~——r

"OF 0.84 TC AN "S" TYPE PITOT TUBE

ALl coastruction criteria for an 1scTatedL"S" type pitot are within glven tolerances

_preSngbed in Federal Registar, Vol. 42, No. 160. Thursday, August 18, 1977,

REQUIRED MEASUREMENTS

a. External tubing diameter, D, 0.23 in. < Dp ¢ 0.38 in.

5. Base to plane—openlqg Distarcsa ?4 and P, 0. 40 in. < PA=PB < 0. 60 im. -

De= o, ‘775 ' ‘ e

' v, @ O 3 R
p.44o ' TU3T A3 . a T F . T

PB= 0-#}70 - : | . . PR, —_ \_.L._..

All assambly or

of an 3" Tyza

in T2laral Regis

‘a. fxzareal eubing llamacer, S22 l.a. 20ove

5. Dicor / aszzla s2saration, 4, > 2.75 ia. for aszzla diamazer, By = 0.30 ia

1. Tharaccouple D'd”“: az, 2, A2 > 3.73 ia., A=W > 3.0 in., 3-2 > 1.9 in.
2 ?izoc sroh2 sheara Jiszanza, ¢, ¥ o> 3.0 in
id

' Ay B-Z
| l
- DAEMEAM
=" 1AL 5 R
17 5 oriol A O . \ TYME 5 AUTYT T A {
‘ . SEERE maan v By N
R Wi J
A iy - j P
. J_‘_ L i !

rU




Calibrated by:




Date:_

Ambisnt temperature:

Calibrated by: /<7 57:‘:%6?4{

STACK TEMPERATURE STNSOR

CALIBRATION DATA FORM

A ———

b2oF

Thermocouple number: .-7i21“‘2»—

Refersnce: mércury-inrélags

Barometric pressure: ?éf SO | (ﬂ%

.

\ other
o Rafarenca Tharmocouple :
Reference R A3 TROCOUD Temperz>ure
a Tharmomater Potentiometar
Point Sourcs - : - _ < np b
Number - fzpperature Tenserature Difleperce
: RN Sr &) or 3
el il .
l borowc | /47 [70 .08

~ W P

1Bore i, 0

Al He

S

;ﬁ

|0
2T
N

tomn

i
)

~—~

T

)

F o+ 450) -

Whare:
a = Type ol zalidbratian sysTen cisaed
2 = Mairie units
. o, e e e . 2, e o
(ref %22p "0 + 273) = *2st thermom tsnp C + 273)
_— o 5
ref Ltamp C # 273
3 = 3Inglish units

temp °F + 160)

e
rel
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LAB ANALYSIS SHEET - METHOD 5

Test/Run: 1-1 \ ’ _ Date:
Jnit: Alpha. Mill Location: EXnaust

Sample Identification

ID Number ‘ Description
‘B 332 Glass Fibepr Filter - & 47-076
X s Wash - 20 mi

B 233 ‘Front Half Aceion
3 234 Silica Gel :

. Moisture Catch Data

3

0

<L <D

390 9
(=i et b )

3ilica Gel : Net

Gross Weieght 212, i

Tare Weigh~- 200
Ne{ We:!ah, L2

225
200

b IS
-y r 3
"J

N

vl
R B I g
e I - |
ot 1t

H3oy A
[A™ B L]
oo 0g

I

3l
i

]

2]
W s
i o

[\

N 23 H P
Aceigns savagronnd Data
cvanufanturer: Tisher Scientif
Lot Muanmber INgzZ4s beon 7 N RAS g
Ta = Acetone Dlank res ue conesanuration H

5
|
5 -

“¥Ha = Mass ol ¢
Volume of acef

— 3~
"
.j'
e

T oeYHAe 3 e

Va = zefon ank
na = Jlensity of acetone mg/T

T
L
%
<
—~
—
)
ar
In
Z
(L%
A
3
-~
o]
M
JE
]
]
=
P}
[
)

3
v
3
e
-

Aceion s g daia
1]
Na - Welghit of eaiculaten res .- S SERC AR RARE RS K B
Vaw + Jalume nf acerops Wnsd
" Es {raYivawy{nal - a0nn; ' ras A& 4/ . EES B R R,
Ia Be N ' 4 *
T e Thyeiyae T . ’ R R o ARG I O
Tave Wzt 82,8922
a2z WA 0 0on2
Neraghd of mpeTicnlate 1 oAAan n ang

Tilner Number: 47-078 ., Gross Weight 10233
_ fare Weight 10244
WFrignt of oarticulate on Jilter: 0 oney

Parriculiate Weligznt Sumaary

per]

nac
Weight of partienjarte on

Ariugnt of narticuiare |

pa
)
+ 3
=
+
-t

WASH .na2:
ilren 0 neoe

0 R

Tortal o welupt of nartiesnilie carcas 0oon3n

Ansliyst R Date:

S

-
D
!
G
=
v

LIV

Legg

-
v

[ R e R

R

-
L]




LAB ANALYSIS SHEET - METHOD 5

Test/Run: 1-2 . Date:
Unit: Alpha Mill ' Locativu: oanaudt

ID Number

Sampie Identification

Description

B 235
B 3386
3 337

Impingers

Gross Vol: 238 mi

Tarc Yol 2

Mo Vol

Manuflaeciurer:

. 1y

oA 2
Ma 4
Vi oLy
5 s
" a {
' _ .

5 f =
N .
s - "

e ilter - # 47-077
f Acetone Wash - 22 mi
1

Moisture Catch Data

Net
Impingers:

Silica Gel
' Tozal:

[
o O D
e 1P

-
o]
R P
g
T oy
T A I
kS
D
-t rt
[\S I
ey
09N

o
I=r Jeta e
99 g g
[= i~ =

D 1

D e

o

J—e e

L}
-
e
J—
Ve

Acerone BackKeground Data

Fishepr Soientific ,
an2e43 Jensity: 3 7333 g/mi
blank residus foncsntratiocn {mg/mg)
rosidiie arfto- svanoration (mg)
ni aceftons Koimi)

nf arcetomro wsm )

38

11.1
49

Va)ipali = ' ¢ 2 )y / i{ 20 J{ 785.5 )1 = 0.000013

atoravioviaces o oxidue in oAcnscone wash (g)
A awerane oo {mi) \ ' :

whema) 0 ooy (220 Y T7as 3 )/ (1000

sy Al wWaegn aoa
PR ' . Gross Welighoo
Tare  Aeight
Less W7
W loht of narciculiate In wasn:
Fiittepr DatTa

r: 47-077 R irnss Weight -
' Tare Weight:
Weigat of parviculate on filte-:

Particuiate Weigh? Summarcy

Weight ol particuiaie in front half wasn:
' Aate opn filter:
pighe of narticnizie caten-

ITergas ' Jare:

O =t bee

-

an e

R
RN
3oy
LR Y

a2
Qo220

b e ]
fok e
Q2

)
=
W

FRT =t

.

Hno20
AR RC I
057

da U3 00 ua

0% %q vq

s

W




LAB_ANALYSIS SHEET - METHOD §

Test/Run: 1-3 ~ Date;
Unit: Alpha Mill . _ Lecaticn: Exhaust

$ample,fdéntification

i Number Description &

328 Glass Fiber Filter - # 47-078
339 Front Half Acetonne Wash -~ 30 ml
340 Silica Gel

0o Wi

Moisture Catch Dala

H'™

el T
]
o]

708 TmL o Gross Weight:
O3 o0l Tare Weigcht:
Nt Yoo LI Net Weignt-

mpingers Silica Gel N
0 z

o oo
QD

N QN
P N

SR R
fleg o - |
J.
JIT.
IR

ke
e D @

pos
o]

Acetnne BRackground Data

&
1
D
T
]

'

—

-

ap]

Vanufaroia e ' Scientitin ‘ ,
ot Numhecoo 03303 Density: €.7855 g¢/mi
“a o= Acerane 0 .nx residue concenwration (mg/rg)

Mu = Mazg ~° v-a que after evancoration (mg)

YA s Vi ume +arnne blank {mtl)
R Dwng ceatane {(mg/mt) )
s M2 Ciham)l o= (A2 ) s D( 20 ){ 785 5 )% =0
Aretone 3lank Data
i w,wrqu: o --iculafed ~sgidyue in acetane wash {g)
R AL t;vtoné wWwish {al)
T Ve { o nﬁon:g YO0 )y 785 3 ) /{1000
fron: dnlf Wash Daca
ar e T T H ¢ o

Waignt of particuliatie in wash:

iy
s
Lt

T
3
pe
5]
-
)

e
[}

‘Filter Number-: 17-078. ‘ fiross Welnnt:
o Tare Weight o

Weight of partienlate oan Ti.:ier

Wepight of particulacte in frent na.f wasi:
‘ particniate on i3 er

n |

We'lant o
ot weight af

T
-
o
74
—-
2
s
-~
T
L ]
9
>
w
)
»
hai |
T

et

nar~t ianiate o~aten:

nNnon

b

o

>0

39

12.2

51 2

13

nnnz

nnz20

L7
D137
CDOZ%A

02
nnz2a
oLy

ot

LI ERT

Jaous

ug g

ua

“q 99

']




SAMPLE LOG SHEET

Client: _ - ’

Fac111ty

Project: o(mdl@ M:huw@mwox cmp&a,ﬂ-@fl&:'_

Sample Date Test

Number | Received [ Number Description

B 337 'C?Zm/‘?o -1 | LFF 47~ D76 |
g33% | | L -1 | Fred Luweld  20eds
B2R3YL | -] < & '

B 209 -2 | CFF 47-077

B32k| | | -7 Cron A woolb- ST ls
333 v |1-2 1 5 G

2 13y | 9ok | -3 | CeE o078 |

B 329 =3 et weeh
R | -3 Sieed

B adl RIS Dusl‘w ol
Ie 392 L lavk | et bod
'i ‘ . i H
g

r




LOG SERET

. FILTER TARE WIRIGHT

) ral
Client:

Location:

90/037

Project:

Tilter Tyne:

é-&uda/mé:/w ':%ize:- A?’”?M”?

“illter' Date/'ri.-,{r-j.-
unoer sight
47 - o/ naa¢; ot LELD
067 /.03764 |/ 05784
a7 2o sap m/z:/?a;"saa,
L %4 | 106204 |/-06/8 4
4~ |eeelio 4, flzifze ;Soo
65 |1.06757 | /"06763
41 - bfzof40 ’,000: &/21/90 o
074 \1.024435 |/0244
1~ ol ez L
277 L0163y 1101448
- wwh, EWJND 0800+
018 | Lol50¢ 1011 Ty
'uﬂ T ,géa/za/ya 1900 (21130 0800 i
079 1100104 |100704
. lA'\ T vl {0;0 | ei2If90 o800
? 086 L0015 |1-%]67
'y i?/ﬁ/‘ia /M;9 leifao 0800 |
081 |gopiiiy |1.011g |
IR *
032 Jo.99725 |0.1T5y




LAB ANALYSIS - SAMPLE WEIGHT 1OG SHEET

‘ C]‘Lent '

¢
Fac1;1t&

Project: Q(J/AJ/W pﬁ

Sample Type: é:/—;,[ff/l 47144/"7 ""’/77//#11 ﬁ“”}d

Sample | Background | Date/Time

Number | - L oight | Gross Weight .
i fn -1\ 121150 S50 " s

B32 " ik, lroasa |ros3s

— rk 2 A

B 23S ,'7' ) 01967 | 10195 %

3338 Tin 3 [l fogw " opus
J by | 173 /e OV72 &




LRSS S -

3ZAKER TARS WITZHT LOG SHIET

/SO we ¥

" Pratdact.
LIE S S

Facility . Beaxer Volume:
STAXIR BIAKIR

5 v 4397224 |63.77/ 75| (3. 2717 | |
A G AR A PRtk
s - 4N 142, 0722962, ;7/7,“,0922 )
;/7' wf?;',s /5' 03/3] ;j 5508 7 yS‘ 050 |
5 - 568 130Ys ;J/ 775103 503 ; .
. : —— , 3 | ? l !
19 - 7 ‘4(’5};87? $0: 0 jj ho §334 ' i ; !
. . T — , f
| | | |
'
o i , | - r R
i
; ; ;
- N
| | i
Z ? - .
: i ) ] | ; |
' ' . i ' !
{ i |
| * ‘ = : 1 g




o T

LAB ANALYSIS - SAMPLE WEIGHT LOG SHEET

Client: =

" Facility:

Project: __ 90/037

Sample T‘ype.:\ . W l;)&&Q\_

Camole Background Date/Time
Samp
number Tare Weight | Gross Weight .
Yearey lls-u‘; Qf28(76 060 a'1/9:4/7-_{ 1550
o222 mb‘e‘%?z'j‘l_‘so_
- T BZ.092L 50 [7.0943 4| L1 07454
EXCZIRER a'g/';,g,/qo 4 90 18 150
I 3fzslqo .
Arkea 15+ qizefs 0400 q/2e%s  isus
: )25/ , \
o
20
g 45,0510 4| £5.0532 | (,5.0533%
Seahnan 15-7 Hle(q  Ole? Wie R Ko
- L 9/23/9, '
v e F \ .
- . L3337 £3.9723 | 639711
T ek 5% 720 (20 e WY R
o 2lashe R o
Sl G3gE7 | 836148 | (3,199

1
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